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INTRODUCTION 

Previous investigations of geographical variation in the species 
Pipilo crythrophthalmus have been carried out by several individuals. 
For the most part these workers have considered only certain segments 
of a species of wide distribution in North America. Ranging from the 
Transition and Upper Austral zones east of the Great Plains from 
southeastern Saskatchewan, southern Manitoba, southern Ontario 
and southern Maine, south to central Texas, the gulf coast and penin- 
sular Florida, the Red-eyed Towhee is subject to a variety of environ- 
mental conditions. 

As a result of these earlier works, seven names have been proposed 
for use in designation of geographic races within the species. The 
present investigation was undertaken to determine the validity of 
these names, to determine the validity of the five races for which the 
names were proposed, to delimit the ranges of those races deemed 
valid, to gain additional knowledge of geographical variation within 
the species and within the various subspecies, and to add to the present 
store of information concerning the migratory behavior of the several 
populations. It was hoped that these lines of investigation might also 
shed some light on the reasons for the geographical variations observed. 

MATERIALS AND METHODS 

As true of most early workers in ornithology the pioneers in dealing 
with this species were forced to rely on small samples of populations 
which have wide geographic ranges. In the hope that the statistical 
analysis of larger series might prove enlightening a total of approxi- 
mately 2300 specimens was assembled from various museums and 
private collections. The sources of these specimens, the number of 
specimens examined, the abbreviation for the collection used in the 
body of this report, and the persons to whom I am deeply indebted 
for arranging the loans are listed here. 

American Museum of Natural History, 53S (AMNH) through J. T. 
Zimmer; Chicago Natural History Museum, 15S (CNHM) through 
E. R. Blake; Florida State Museum, 24 (FSM) through Nile C. 
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Schaffer; University of Georgia, Department of Zoology, S4 (DZUG) 
through E. P. Odum; Louisiana State Museum, at Louisiana State 
University, 106 (LSU) through George Lowery; Museum of Com- 
parative Zoology at Harvard College, 131 (MCZ) through J. L. 
Peters; Carnegie Museum, 114 (CM) through W. E. C. Todd; United 
States National Museum including the collections of the Biological 
Survey, 770 (USNM) through A. Wetmore and A. J. Duval; Univers- 
ity of Michigan Museum of Zoology, S3 (UMMZ) and the Max M. 
Peet collection at this same institution, 45 (MMP) through J. Van 
Tyne; North Carolina State Museum, 7 (NCS) through F. S. Barka- 
low, Jr.; Department of Biology, University of Florida, 6 (DBUF); 
private collections of Pierce Brodkorb, 7 (PB); G. M. Sutton, 17 
(GMS) and Gideon Nelson, 6 (GN). Fifty-nine specimens in the 
Charleston Museum (CHAM) were not available on loan and they 
were studied in that museum through the kindness of E. Milby 
Burton, Director. 

My own collections (JCD) from Gainesville and vicinity were aug- 
mented by field trips to various localities. April 17, IS, and 19, 1947, 
were spent on Dog and St. George Islands, Franklin County, Florida. 
July 22-27, 1947, was spent in southern Florida, Dade, Broward, 
Palm Beach, Martin and Monroe Counties. April 14-17, 1949, was 
spent in peninsular Florida, Hillsborough, Manatee, Sarasota, Brow- 
ard, Charlotte, Polk and Martin Counties. April 20, 1949, was spent 
near Brunswick, Glynn County, Georgia, securing topotypical ma- 
terial and July 7-10, 1949, was spent in a trip to Mobile, Mobile 
County, Alabama, and the intervening territory in the panhandle of 
western Florida. These efforts contributed S3 specimens which are now 
deposited in the collection of the Museum of Comparative Zoology 
at Harvard College. 

The following information was recorded from the museum label: 
museum number, locality, collector, date of collection, iris color, and 
any notation which the collector may have made in regard to condi- 
tion of gonads and so forth. The condition of plumage with respect 
to amount of wear was judged subjectively and arbitrarily noted as 
fresh, slightly worn, worn, or very worn. Badly frayed specimens were 
excluded from consideration in examining the material in connection 
with wing length and tail length. The number of pairs of rectrices 
showing white on the innermost web was recorded. Individual varia- 
tions in plumage color were noted — albinism, white tipping of the 
secondary coverts, abnormal color pattern of the contour feathers, and 
so forth. 

The age of male specimens was judged on the basis of difference in 
color between the pale unmolted primary coverts and the darker 
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secondaries in birds of the year. According to Dwight (1900) this dif- 
ference in color does not occur in older birds. There appeared to be 
no difference in measurements in these two classes, and in the final 
analyses of data all specimens which had undergone the postjuvenal 
molt were utilized. 

Iris color of specimens collected by other persons was for the most 
part lacking. When notation of color was made, in many instances it 
was extremely difficult to use. It is worthwhile to point out some of 
the specific difficulties encountered in that many of them could be 
avoided by proper techniques on the part of collectors in the future. 
Many, certainly the majority of the specimens lacked any notation as 
to iris color at all. A great variety of words and phrases were used to 
describe the color, such as straw, buff, orange, yellow tinged with red, 
red tinged with yellow, salmon, brownish, red brown, light, scarlet, 
deep red, like the flanks, same as female No. 0000 (but no such female 
in the material at hand), almost like the Florida bird, light red, clear 
yellow, white, yellowish white. These represent a sampling of some of 
the designations used. It is apparent that there has been a tendency 
on the part of collectors to record iris color if they thought that it was 
unusual to have a particular color in the locality from which the 
specimen was taken. If the color present was thought to be the usual 
one in that particular locality then no notation was made. This 
presents certain difficulties. What did the collector assume to be the 
normal color and on what basis? Did he single out this bird in the 
field and collect it because of its unusual iris? As a result it is very 
difficult to visualize true conditions with respect to this important 
geographically varying character. 

Iris color on material taken personally was, in so far as possible, 
noted in terms of the color charts published by Maerz and Paul (1930). 
In addition, if it was practical to bring the birds in the flesh to the 
University of Florida, Miss E. Coogle, Staff Artist in the Department 
of Biology, recorded iris color on the label with matching water colors. 
At this time comparison was made with Maerz and Paul and the color 
match noted on the label. 

Measurements were all recorded in millimeters after having been 
made as described below. 

Wing length. Measured flat with right angle rule against bend of 
folded wing, and feathers pressed to fullest extent, to end of longest 
primary. 

Tail length. Measured with dividers, one point of which was in- 
serted between the shafts of the middle pair of rectrices at the base and 
pressed forward as far as it would go, the other touching the extremity 
of the longest rectrix. 
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Culmcn. Pleasured with dividers from the base to the tip of the 
upper mandible. 

Depth of bill. Measured with vernier calipers, one arm on highest 
portion of culmen, the other across the lower edge of the mandibular 
rami at the end of the rhamphotheca. 

Width of lower mandible. Measured with vernier calipers, across the 
chin, at the widest point of the rhamphotheca. 

Tarsus. Measured with dividers, from the tibio-tarsal joint on the 
outer side to the lower end. 

Middle toe. Measured with dividers, from the lower end of the 
tarsus to the base of the claw. 

Tail spot. Measured with vernier calipers, one arm at upper limit 
of white on inner web of outermost rectrix, the other touching the end 
of the feather. 

Wing spot. Measured with vernier calipers, one arm at the distal 
end of the primary coverts, the other at the greatest extent of white on 
the primaries. 

Depth of bill was not utilized in arriving at conclusions presented 
here. It appeared that the technique of measurement for this character 
as outlined above was not reliable. Specimens measured twice did not 
produce the same results within limits of what might be considered 
reasonable. Individual techniques as practiced by various collectors 
seemed to materially influence the results obtained in measuring. 
Wing spot was also eliminated in that no proper technique was found 
for producing accurate measurements of this character. 

Data were recorded on standard 5x8 inch McBee Keysort cards. 
It was hoped that these cards would serve in such a study as this, but 
the multiplicity of characters and variation of these characters pre- 
cluded their use in the manner for which they were designed. 

The specimen cards were sorted into many small samples, approxi- 
mately 50, representing small geographic areas, and studied as frac- 
tional parts of the whole population to better visualize general trends 
in variation of the separate characters. In this material were included 
only those birds that were felt to be definitely breeding or resident 
individuals. The criterion used in this regard was arbitrarily the date 
of collection — May through August. Undoubtedly many individual 
breeding specimens were thus excluded, but it was felt that any bias 
encountered here was on the conservative side. Winter, or non- 
breeding specimens were considered as being those birds taken from 
November through February for the northern areas, and October 
through April for the Florida material. September-October and 
March-April specimens were considered as possibly being on migra- 
tion and were excluded for this reason. 
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At the conclusion of the collection of data standard statistical 
methods of analysis were used as outlined by Simpson and Roe (1939, 
1942), and Cazier and Bacon (1949). 

HISTORICAL SUMMARY 

Of the seven names proposed for use in dealing with the various 
populations of Pipilo erythrophthalmus Linnaeus, Passer niger, oculis 
rubris, (Catesby, 1731: 34, pi. 34) furnishes a point of departure. 
Catesby described the “towhee-bird” on the basis of birds seen, and 
presumably taken, in South Carolina. Linnaeus (175S: ISO) proposed 
the name Fringilla erythrophthalma for Catesby’s bird. Vieillot (1 SI 9 : 
292) placed it in the genus Pipilo which he had erected (1816: 32) and 
proposed a new name Pipilo atcr for use in designating this species. 

Elliot Coues (1S71 : 366, footnote) recognized a new form from 
measurements of specimens taken at Dummitts, Florida, by C. J. 
Maynard, and published by Allen (1871 : 2S3). He suggested the name 
Pipilo alleni for this form. 

Maynard (1878: 113, pi. 4) later proposed Pipilo leucopis for this 
same form. Shortly thereafter he (Maynard, 1SS1 : iv) indicated that 
he felt that Coues had, though perhaps inadvertently, usurped a 
prerogative of his in taking this action. 

A. H. Howell (1913: 202) proposed a fifth name, Pipilo erythro- 
phthalmus canaster , for a form occurring at Spring Hill, Alabama. 

H. C. Oberholser (1938: 641) stated that the birds of New Orleans 
and vicinity were sufficiently different from the remainder of the popu- 
lation to be worthy of subspecific rank and designated these birds as 
Pipilo erythrophthalmus leptoleucus . 

Walter Koelz (1939: 121) proposed the seventh available name, 
Pipilo alleni rileyi, for use in designating the birds found at Bruns- 
wick, Georgia, which he felt were different from the Florida form. 

Action by the American Ornithologists’ Union to date (1SS6, 1S95, 
1910, 1931 and various supplements) has accorded recognition to 
Pipilo erythrophthalmus erythrophthalmus (Linn.), Pipilo erythroph- 
thalmus canaster Howell and Pipilo erythrophthalmus alleni Coues. 
The type locality of P. e. erythrophthalmus has been designated as 
South Carolina by this same group. 

Much attention has been paid to geographic variation in the species, 
and efforts were made on the part of the original describers and by 
others to come to conclusions as to the geographic range of the various 
forms. Howell (1932: 449) amended his original statements in con- 
nection with P. e. canaster by noting that iris color, instead of being 
red throughout the range of this subspecies, was variable — red, red- 
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dish or straw color. He also added notes on range to indicate that this 
form occupied most of Alabama, Georgia, northwestern Florida, and 
southern Mississippi and extended east to the coast of South Carolina. 
Koelz (1939: 122) suggested that the pale-eyed Florida and Georgia 
birds were sufficiently different from the dark-eyed birds of the north 
to be worthy of specific rank. Cv listing paratypes, from localities 
which he apparently felt were within the limits of geographic range, 
he outlined the extent of this population. Burleigh (1937: 459; 1944: 
473-474) commented on the occurrence of the various races in the 
coastal areas of North Carolina and Mississippi. Worthington and 
Todd (1926: 219) contributed critical notes on the occurrence of inter- 
mediate specimens during the winter at Choctawhatchee Bay, Florida. 
Fearson, Brimley and Brimley (1942: 235) quoted pertinent corre- 
spondence from Alexander Wetmore concerning the distribution of 
P. e. canaster , alleni and crythrophthalmus in North Carolina. Ridgway 
(1901: 424) commented on east-west variation in P. e. erythrophthal- 
mus . Oberholser (193S: 642-644) gave much information concerning 
the distribution of the Louisiana population for which he proposed the 
name P. e. leptolencus. The range was indicated as including south- 
eastern and central Louisiana. Birds from Baton Rouge and north- 
ward were referred to as P. e. canaster. Wetmore (1937a, b), Murphey 
(1937: 58), Howell (1928: 24S-249), Allen (1871, 1872 and 1S7S), 
Ridgway (1901 : 423-427) and Maynard (1SS1 : 113) contributed much 
to the present knowledge of the species with comments on range, 
variation, measurements, migratory behavior, ecology, etc. 



STATUS OF PROPOSED NAMES 



Fringilla erythrophthalma Linnaeus 

The status of this name after its proper placement in the genus 
Pipilo by Vieillot in 1S19 is involved with that of Pipilo erythroph - 
thalmus canaster Howell and is discussed under that heading. 



Pipilo ater Vieillot 

Vieillot proposed this name in 1819, to replace Emberiza erythroph- 
thalma Latham. He also quotes Catesby and Wilson in his remarks. 
Since Emberiza erythrophthalma Latham is a synonym of Fringilla 
erythrophthalma Linn., Pipilo ater must also be a synonym of Lin- 
naeus’ name. 
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Pipilo alleni Coues vs. Pipilo leucopis Maynard 

Despite the fact that Coues’ action interfered with Maynard’s in- 
tention of describing this form, Pipilo alleni Coues has priority over 
Pipilo leucopis. The original thought on the part of both Maynard and 
Coues as to the specific distinctness of this form has of course been 
shown in modern times to be fallacious, and its true status as a geo- 
graphic race of P. cry thro phthalmus is obvious. 

Pipilo erythrophthalmus canaster Howell 

Howell was certainly correct when he proposed that the Alabama 
birds were different from the form occurring in the northern part of 
the United States. It is unfortunate, however, that he did not in- 
vestigate the status of the birds from the type locality of P. e. erythroph - 
lhalmus. Catesby (1731) may have had P. e. canaster at hand when he 
originally described the South Carolina form as Passer niger, oculis 
rnbris. There are of course no Catesbian specimens available but the 
wording of the discussion of habits is such as to indicate that he was 
referring to the resident form occurring in South Carolina. Statements 
such as “a solitary bird,” “one seldom sees them but in pairs,” “they 
breed and abide all the year in Carolina in the shadiest woods,” would 
indicate that he was aware of the summer conditions in this area. It 
is known that he made a trip up the Savannah River as far as Rich- 
mond County, Georgia. The greater portion of the geographic area 
of South Carolina has canaster as its breeding race today, and there is 
no indication that this condition has come about since the time of 
Catesby. Additionally, the included map in Catesby (1731) indicates 
that “Carolina” was taken to include a considerable area outside the 
present political boundaries of South Carolina. Despite this evidence 
I do not feel that it is worthwhile to re-arrange the names in this 
species at this time for the following reasons: 

(1) Howell, the first reviser, chose to restrict Linnaeus’ name to 
the northern population. 

(2) The resultant confusion in the old literature coming about as 
the result of the change would outweigh the advantage of pre- 
cise accuracy from a historical standpoint. Therefore I feel 
that it is preferable to retain the current usage of these names. 



Pipilo erythrophthalmus leptoleucus Oberholser 

This name, proposed by Oberholser for the towhees of New Orleans 
and vicinity, must be placed in synonomy with P. e . canaster Howell. 
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Fifteen topotypical males from Orleans Parish were available and they 
provide the following mean measurements with their standard errors: 
wing, S7.57 =*= .SI; tail, 93.29 =*= .72; tail spot, 30.79 =*= 1.19; culmen, 
15.39 =*= .09; w T idth of lower mandible, S.SS =*= .06; tarsus, 27.67 =±= .27; 
middle toe, 20.23 =*= .21 mm. These means are not significantly dif- 
ferent 1 from those found for P. e. canaster , and each of the specimens 
conforms in all measurements to the limits of variation of the latter. 
A single female was available and it is typical of canaster. Specimens 
examined in this connection are listed with those appearing under 
P. c. canaster , from Orleans Parish. Two of these, USNM 341594 and 
363222, were apparently among those examined by Oberholser. Two 
others, USNM 340500 and LSU 1626 from St. Bernard and Assump- 
tion Parishes, respectively, are also mentioned by Oberholser as being 
referable to this race. I find that they are typical of P . c. canaster. 

PlPILO ALLENI RILEYI Koelz 

In his original description Koelz stated that the red-eyed and pale- 
eyed forms were specifically distinct. He felt that this name should be 
applied to a population which was not a part of the red-eyed species 
occurring to the northward but rather a portion of the peninsular 
Florida form. His position in this may be well taken if means are 
discovered to allow a nomenclatorial differentiation of re-united popu- 
lations as opposed to populations which are in the process of becoming 
distinct. It is certainly possible that the pale-eyed stock was at one 
time isolated from the continental population, although this situation 
no longer exists. There is no question that intergradation occurs be- 
tween all adjacent forms. The characters involved in this situation, 
iris color, wing length, tail spot, etc., all show blending. At present 
there does not appear to be evidence to allow specific recognition of the 
pale-eyed forms, alleni and rileyi . Miller (1949: 33S) discusses the 
problem of distinguishing between hybridization and intergradation. 
He concludes that hybridization implies lack of blended inheritance 
and that intergradation should be taken to indicate a blending of 
characters. Present day knowledge of genetic principles does not lend 
support to this suggestion. 

Koelz was correct in his estimate of the validity of differences be- 
tween the peninsular Florida population and the pale-eyed form occur- 
ring along the coast of North and South Carolina and in southeast 
Georgia. This form should be designated as Pipilo erythrophthalmus 
rileyi Koelz. 

1 These means fall within one standard error of the means of P. e. canaster except tarsus 
which falls within two standard errors. 
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THE SUBSPECIES OF PIPILO ERYTHROPHTHALMUS 
Criteria Utilized 

Much debate has gone on in regard to the proper rules and regula- 
tions which should be adopted by taxonomists in their recognition of 
subspecies. Most workers seem to agree that the subspecies level is 
certainly a subjective one, and yet much effort has been expended in 
an effort to reduce this problem to terms of objective criteria. 

The advent of statistical study has of course been of much assist- 
ance in allowing the taxonomist to better estimate what might well 
be called the population phenotype from a relatively small sample of 
a population. It has also made it possible to better visualize the dif- 
ferences that exist between two or more populations. It seems that in 
addition to these benefits, however, statistical analysis leads the 
taxonomist into the feeling that the final equations will furnish an 
exact and clear answer to his problems. Indeed, on some occasions the 
statistics become the “end” rather than the “means.” The fallacy is 
obvious — the units that are being dealt with are not numbers but 
rather simply measures of various expressions of certain genotypes and 
environments. The specimens concerned must be viewed as live ani- 
mals, and the whole problem must remain in reality a biological one. 

In ornithological studies in large part the taxonomist is dealing with 
continuous variates and with variation that appears graphically as a 
cline. Under such circumstances lines of demarcation between variant 
populations of necessity must be vague. There most certainly will be 
large portions of the populations that are not clearly identifiable. 

Rand and Traylor (1950: 174) in their review of this problem 
conclude that five principal criteria of separability are in common 
use today: 

1 . The average of one subspecies separable from the average of the 
other subspecies. 

2. 75 per cent of one separable from all of the other. 

3. 50 per cent of one separable from all of the other. 

4. 75 per cent of one separable from 75 per cent of the other. 

5. The means of the two forms separable by the sum of their stand- 

ard deviations (= S4 per cent from 84 per cent). 

Amadon (1949), in summation of his discussion of this problem, 
adds to these “97 per cent from 97 per cent,” which he recommends 
for adoption. 

Rand and Traylor seem to lack the courage of their convictions (or 
the convictions themselves). They make a rather vague suggestion 
as to the degree of separability which should be demanded, ?.e. about 
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SO to 90 per cent of one race separable from about SO to 90 per cent of 
the other. They further fail to indicate whether this criterion of 
separation should be applied to statistical estimates of variability of 
the races or to particular samples at hand. From the examples given, 
unfortunately, it appears that the latter is the method used. In many 
cases this method may give a faulty impression of the limits of vari- 
ability. 

The problems that immediately arise in either case are manifold. 
Does the sample really represent the population? How large a geo- 
graphic area may be visualized as the range of the races as opposed to 
the area of intergradation between the two? How large is the sample 
at hand? Is any subjective or mechanical bias present? Will naming 
the populations serve any useful purpose? 

These problems are subjective ones and certainly no mathematical 
formulae will solve them. Under the circumstances it does not seem 
practical to try to establish any set degree of separability as the 
criterion for nomenclatorial recognition. In some cases if other factors, 
such as geographic area, are included, 50 per cent from 50 per cent 
separation might serve and in others 100 per cent from 100 per cent 
might not. Races must be visualized as transitory phenomena in the 
evolutionary development of the organism. The status of the popula- 
tions as they are examined on the basis of contemporary specimens 
cannot be looked upon as a static situation. Existing environmental 
conditions may change, attended by morphological changes in the 
organism. 

Another factor which must be considered, but which for the most 
part has been omitted from consideration, is the individual taxono- 
mist’s desire to name something. There seems to be little reason for 
doubting that this factor on many occasions has entered the picture, 
and there is reason to assume that the taxonomist is on some occasions 
biased in his conclusions by this factor. 

It appears that in proposing criteria to be used in designation of 
subspecies the following should be paramount. Does naming the pop- 
ulation serve any useful purpose? For example, is it possible in the 
case of migratory species to identify the breeding area of a winter- 
taken specimen? Is it possible to identify correctly a major portion 
of the population, not only in terms of “per cent from per cent,” but 
in terms of area inhabited by identifiable populations versus area of 
intergradation? Is a clearer picture of relationships presented by 
furnishing the populations with names? In that these are subjective 
decisions it does not seem practical to follow Amadou in proposing an 
iron-clad degree of separability as the criterion. Some leeway must be 
observed in this respect, otherwise the whole structure of taxonomy 
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will suffer. Rand and Traylor's suggestion of about SO to 90 per cent 
separability, if modified to about SO per cent, may well be the most 
practical minimum — if the other subjective criteria mentioned are 
included. 

In arriving at the conclusions presented here, following statistical 
analyses of variability, 75 per cent from 75 per cent has been the 
criterion of separability utilized. Other considerations, however, have 
been included. This is evidenced by my declining to name the eastern 
and western segments of the population designated as P. e. erythroph- 
thalmns , despite the fact that in males, 74.5 per cent separation is 
obtained on the basis of tail and length of wing. 1 In this case the fact 
that a major portion of the range of the form here designated as 
erythrophthalmus would be inhabited by intermediate, unidentifiable 
birds seems to overrule the desirability of such action (Map 1). In the 
four subspecies recognized a minimum of 75 per cent separability 
obtains, and in addition the areas of intergradation are small (Map 2). 
There is also correlation of morphological variation with environ- 
mental and physiographic differences, and a reasonable phylogenetic 
picture may be visualized. 



Keys to Subspecies 

In the keys which follow, the index characters are listed in the order 
of diminishing degree of separation. In all cases the first character 
mentioned in each couplet furnishes at least 75 per cent separation. 

Iris color of birds in first winter plumage presents certain difficulty 
in the use of these keys, since the iris may not yet have taken on the 
adult appearance. As mentioned in another connection in this report, 
alleni and rileyi both have grayish irides at this time, whereas cry- 
throphthalmus and canaster have brownish irides. 



Adult Males 

1. Wing usually less than S3.0 mm., tail spot usually less than 23.0 mm., 

tarsus usually less than 27.5 mm., middle toe usually less than 19.5 mm., 

iris straw colored alleni 

la. Wing usually S3.0 mm. or more, tail spot usually 23.0 mm. or more, tarsus 
usually 27.5 mm. or more, middle toe usually 19.5 mm. or more, iris 
variable in color 2 

2. Iris usually straw, huff or yellow (sometimes orange), tail spot usually less 

than 28.2 mm. (usually more than 23.0 mm.) rileyi 

1 This degree of separability is inversely related to geographic area — the larger the area, 
the less separability. It reaches its maximum when samples from widely separated localities 
are compared. For example, S4 per cent of North Dakota, Iowa, Minnesota and Wisconsin 
were separable from a series taken on Long Island, New York. 
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2a. Iris variable but usually red, tail spot usually 2S.2 mm. or more 3 

3. Culmen usually less than 15.0 mm., tail spot/tail ratio usually 36.0 per 

cent or more, iris red erythrophthabnus 

3a. Culmen usually 15.0 mm. or more, tail spot/tail ratio usually less than 
36.0 per cent, iris usually red but sometimes orange, buff or 
yellow canaster 



Adult Females 

1. Tail spot usually less than 19.5 mm., wing usually less than 78.0 mm., 

iris straw alleni 

la. Tail spot usually 19.5 mm. or more, wing usually 7S.0 mm. or more, iris 
variable 2 

2. Iris usually straw, buff or yellow (sometimes orange), wing usually 82.1 

mm. or less (more than 78.0 mm.), tail spot usually less than 

24.6 mm rileyi 

2a. Iris usually red (sometimes orange, buff or yellow), wing usually 82.2 mm. 
or more, tail spot usually 24.6 mm. or more 3 

3. Tail spot/tail ratio usually 30.3 per cent or more, tail spot usually 2S.7 mm. 

or more, culmen usually 14. S mm. or less, tarsus 27.2 mm. or more, 

iris red erythrophthabnus 

3a. Tail spot/tail ratio usually less than 30.3 per cent, tail spot usually less 
than 2S.7 mm., culmen usually more than 14.S mm., tarsus usually less 
than 27.2 mm., iris usually red but sometimes orange, buff or 

yellow canaster 



PlPILO ERYTHROPHTHALMUS ERYTHROPHTHALMUS LiimaeUS 

Fringilla erythrophthabnus Linnaeus (1758: ISO), description based on Catesby 
(Vol. 1 : 34, pi. 34). Type locality: South Carolina. 

Pipilo ater Vieillot (1S19: 292). 

Pipillo erythrophthabnus, Vieillot (1824: 109, pi. 80). 

Pipilo erythrophthabnus var. erythrophthabnus, Baird, Brewer, and Ridgway 
(1S74: 10S). 



Description 

Diagnosis. A large, small-billed, vividly colored, red-eyed form, 
showing a large amount of white on the rectric-es. 

Average dimensions of males. Wing, 87.57 =±= .15 (cr, 2.77); tail, 
92.91 =*= .20 (a, 3.S2); culmen, 14.49 =*= .03 (cr, 0.58); width of lower 
mandible, 8.68 =*= .02 (cr, 0.29); tarsus, 27.37 =*= .05 (cr, 0.90); middle 
toe without claw, 19.64 =*= .04 (cr, 0.71); length of white on inner web 
of outermost rectrix, 36.70 =±= .24 (cr, 4.47); tail spot/tail ratio, 39.36 
=*= .27 (cr, 4.96). (See Table 1.) 
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Average dimensions of females. Wing, 83.3S =*= .2S (< 7 , 2.68); tail, 
88.22 =*= .41 {a, 3.80); culmen, 14.47 =±= .62 (a, 0.07); width of lower 
mandible, S.60 =*= .04 (<j, 0.33); tarsus, 26.60 =*= .10 (a, 0.96); middle 
toe without claw, 19.06 =*= .07 (<r, 0.71); length of white on inner web 
of outermost rectrix, 33.18 =*= .46 (<7, 4.29); tail spot/tail ratio, 37.47 
=±=.51 (<7, 4.67). (See Table 2.) 



Table 1 

P. e. erythrophthalmus 
Males 



Measurement 


N 


Mean 


Standard 
Error of 
Mean 


Standard 

Devi- 

ation 


Mean =±= 
Standard 
Deviation 


Observed 

Range 


Wing 


359 


S7.57 


.15 


2.77 


S4.S1-90.34 


80.0- 96.0 


Tail 


351 


92.91 


.20 


3.82 


89.09-96.73 


S2.0-104.0 


Tail Spot 


345 


36.70 


.24 


4.47 


32.23-41.17 


23.6- 55.0 


Culmen 


350 


14.49 


.03 


.58 


13.92-15.07 


13.1- 16.0 


Mandible Width 


346 


S.6S 


.02 


.29 


S.39- S.97 


7.5- 9.5 


Tarsus 


355 


27.37 


.05 


.90 


26.48-28.27 


24.8- 29.5 


Middle Toe 


351 


19.64 


.04 


.71 


18.93-20.35 


17.4- 22.4 


Tail Spot/Tai! 


340 


39.36 


.27 


4.96 


34.40-44.32 


26.0- 61.0 



Table 2 

P. e. erythrophthalmus 
Females 



Measurement 


N 


Mean 


Standard 
Error of 
Mean 


Standard 

Devi- 

ation 


Mean =±= 
Standard 
Deviation 


Observed 

Range 


Wing 


95 


83.3S 


.28 


2.6S 


SO. 70-86. 06 


77.0-89.5 


Tail 


90 


SS.22 


.41 


3.80 


84.42-92.03 


78.0-96.5 


Tail Spot 


90 


33. IS 


.46 


4.29 


28.90-37.47 


24.6-15.3 


Culmen 


91 


14.47 


.07 


.62 


13.S5-15.09 


13.0-15.4 


Mandible Width 


90 


8.60 


.04 


.33 


8.27- 8.94 


7.8- 9.4 


Tarsus 


90 


26.60 


.10 


.96 


25.64-27.57 


24.0-29.0 


Middle Toe 


92 


19.06 


.07 


.71 


18.36-19.77 


17.0-20.4 


Tail Spot /Tail 


85 


37.47 


.51 


4.67 


j 32.81-42.14 


28.0-55.0 



